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SULFANILAMIDE IN OPHTHALMIA NEONATORUM*
THAYER WILLIS
Although the administration of sulfanilamide has led to spectac-
ular improvement in infections due to Neisseria gonorrheae, only
Hageman' thus far has mentioned its use in gonococcal ophthalmia
neonatorum. The present report includes four cases, in addition to
the details of the case referred to by Hageman.
Besides the drug, these infants have received auxiliary treatment
locally of saline or boric acid irrigations as often as needed to keep
the eye free from pus, and cold compresses for any local swelling.
No other simultaneous treatment has been given except as noted in
the case reports.
Case reports
No. A68845, G.S., a 3.3 kilogram white male child was delivered in the
New Haven Hospital on February 27, 1937. Routine Crede instillation was
done, and the child was sent home in normal condition on the tenth day on
breast feeding. At home, the baby came in contact with a 37-year-old cousin
subsequently found to have Gram-negative biscuit-shaped intracellular diplo-
cocci on a smear from the cervix; the mother was found also to have a sim-
ilarly positive smear. The father, in jail, was being treated for gonorrhea.
On the evening of the discharge from the hospital (March 9), the mother
noted lacrimation of the right eye. Next morning, the lids were stuck
together with thick yellow material; by afternoon, the eye was red. The
following day (March 11) the visiting nurse found the eye swollen, red, and
discharging thick purulent material; the infant was sent to the hospital.
The left eye was immediately covered with gauze and adhesive; it never
became infected. Treatment of the right eye consisted initially of cold com-
presses, irrigations as often as needed, five drops of 25 per cent silvol every
hour, and expression of the lacrimal sac frequently. During the three weeks
on this regime, the eye improved slowly but pus and gonococci were always
present upon smear.
On April 1, sulfanilamide was started in doses of 0.3 gram twice daily
in orange juice (0.20 gram per kilogram per day). Saline irrigations were
substituted for the previous therapy. The discharge cleared up dramatically
in 36 hours; a few pus cells continued to be present for four days but no
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organisms were seen subsequently and the eye thereafter remained clear. The
drug was continued for nine days, and the eye was quite normal on discharge
from the hospital on the 34th day after admission. When seen one month
later in the dispensary, the eyes were normal. No determinations of the
sulfanilamide concentration in the blood were made.
No. A75786, -.M., a 2.8 kilogram white male child was delivered in a
nearby hospital on August 8, 1937. Routine Crede instillation was reported
as done. On the next day, the eyes were red and discharging pus which
showed no organisms on smear. Argyrol gave some temporary local improve-
ment. On the fourth day of life, a watery yellow purulent discharge was
oozing from both eyes. Smears showed organisms morphologically and
tinctorially like gonococci. The child was then sent to the New Haven
Hospital.
The family history was definitely positive, the mother having had a
profuse creamy vaginal discharge at the fifth month of her pregnancy and
was untreated. Three weeks later the father of the child had a post-coital
urethral discharge.
Cold compresses, irrigations with boric acid, and sulfanilamide in an initial
dose of 0.32 gram, then 0.65 gram daily (0.23 gram per kilogram per day)
in the milk mixture were started on admission. The results were striking;
the discharge decreased rapidly and was completely gone from both eyes after
the fifth day. No other treatment was given and the eyes continued clear
when the child was discharged on the 17th day, one week after discontinuance
of the drug. Cultures from the eyes were positive for gonococci. A relatively
high blood sulfanilamide concentration of 11.6 mgm. per cent (free) was
found on the sixth day, correlating with the excellent result.
No. A75958, -.R., a 3.3 kilogram white Italian male child was deliv-
ered in the New Haven Hospital on August 28, 1937, from a mother known
to have had a Bartholin's abscess during her pregnancy. Because of this
history, treble the usual amount of one per cent silver nitrate was instilled into
the eyes. Purulent discharge appeared from the eyes on the second day of
life; however visible organisms were not noted until the fourth day. Smears
revealed organisms thought to be gonococci but cultures were sterile. Con-
temporaneous smear from the mother's cervix likewise was positive for
gonococci.
Irrigations and sulfanilamide in 0.65 gram daily dosage (0.20 gram per
kilogram per day), lowered to 0.47 gram on the fourth day of treatment
caused a rapid recession within 24 hours of the profuse purulent discharge.
After six days, both eyes were quite clear, remaining so for the nine subse-
quent days in the hospital. The drug was given for only seven days, reaching
a blood concentration of 8.2 mgm. per cent (free; total was 10.8) on the
second day, dropping with decreased dosage to 5.2 (total 6.5) on the fifth day.
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No. A50774, A.D., a 3.5 kilogram colored male child was delivered at
home by the Obstetrical Service of the New Haven Hospital on September 15,
1937. He was given routine Crede treatment. The mother denied any
venereal infection. After the child had developed a conjunctivitis, the mother
was found to have a positive cervical smear for Gram-negative intracellular
biscuit-shaped diplococci.
On the third day of life, both conjunctivae were swollen, red, and emit-
ting purulent discharge containing no demonstrable organisms until the follow-
ing day when the child was admitted to the hospital. The progress of the
infection and treatment is illustrated in the table.
Irrigations and sulfanilamide were started upon admission with an imme-
diate rapid clearing of the eyes within 36 hours. Very small amounts of
exudate containing few visible organisms continued for five days, both eyes
being clear on the sixth day. Because of this fact, a diminished dose was
given thereafter with the result that the left eye flared up again for the next
three days despite a return to dosage levels above that originally given.
Unfortunately at this point the hemoglobin was discovered undergoing a
precipitous fall to a level of half that at admission, so that the sulfanilamide
was stopped and transfusions given. The left eye which had started to clear
with the higher dosage (and concentration) again began to discharge pro-
fusely on cessation of the drug.
Control was attempted with silvol, zinc sulfate drops, and one per cent
aqueous mercurochrome over the next nine days with a slow diminution in
the amount of the discharge, but organisms continued present on culture as
well as on smear. On the 24th day after admission, sulfanilamide was
re-exhibited2 in the largest dose yet tried, resulting again in rapid diminution
and complete clearing one week later; this despite the fact that the drug
was again withdrawn after five days because of a recurrence of the anemia.
The latter responded immediately to transfusion as before.
A follow-up two weeks later in the dispensary showed the eyes quite clear.
No. A77229, -.K., a 3.0 kilogram white female child, the second of
twins, was delivered in a nearby hospital on December 22, 1937. Routine
Crede instillation was said to have been performed. Discharge appeared on
the second day of life and the following day two smears were positive for
gonococci. The baby was sent to the New Haven Hospital on December 25.
The family history stated that the 16-year-old unmarried mother had
had a vaginal discharge throughout her pregnancy with some burning on
urination. The father was not contacted for social reasons. The remaining
twin has to date (January 5, 1938) been free from the disease.
On admission the right eye was markedly swollen, red, discharging pro-
fusely a viscid creamy yellow pus. The left eye was involved to a lesser
degree. The initial cultures and smears from each eye were positive for
gonococci.
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Cold compresses and frequent saline irrigations were started. Sulfanila-
mide in the milk mixture was given; 0.48 gram stat. followed by 1.0 gram
daily (0.33 gram per kilogram per day). The results were as striking as in
the previous vigorously treated cases with decrease of swelling and discharge
within 18 hours. After two days, the child's eyes were open. No organisms
were seen on smear after the third day.
The child became intensely and alarmingly cyanotic within 12 hours
after admission but she had no dyspnea or other evidence of circulatory or
respiratory embarrassment. The blood sulfanilamide level reached 20.0 mgm.
per cent at the end of 36 hours and the dose was decreased to 0.65 gram daily
which was continued until ten days after admission. The child was. still in
the hospital without recurrence on the 12th day.
Discussiorn
The use of sulfanilamide gave a more rapid improvement and
cure in these cases of gonorrheal ophthalmia neonatorum than has
ever been seen in this clinic with other treatment (including various
silver protein compounds, and other antiseptics locally, or general
treatment such as parenteral milk protein). So far, the number of
cases is too small to have worked out a definite routine-of treatment.
However, we feel that a large initial dose should be given to attain
an immediate high concentration of the drug. It seems necessary to
reach a level of around 7 mgm. per cent (free) for active results.
This is very near the therapeutic level effective against streptococci
in mice as shown by Colebrook and Kenny3 (a level of 1:1300).
From other experience with this drug the dosage by weight is not
considered as fixed, since widely varying concentrations are reached
with very similar dosages. Nevertheless, between 0.20 and 0.25
gram per kilogram per diem in regularly spaced doses usually
produces the requisite concentrations.
In view of our experience with reduction of the hemoglobin in
several of our patients, it would seem wise to follow this closely (at
least every two to three days during administration of the drug)
and givetransfusion asindicated. Without doubt, the other demon-
strated complications including cyanosis, rash, granulopenia, fever,
ocular and other hemorrhages, and probably nephritis should be
watched for with care.
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Summary
Five cases of gonococcal ophthalmia neonatorum are reported
which responded successfully to the administration of sulfanilamide
in large dosage.
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